Two distinct pathways are involved in the endothelin-3-evoked dopamine release from rat striatal slices.
We investigated mechanisms mediating endothelin-3-evoked dopamine release from rat striatal slices. Endothelin-3 stimulated dopamine release from the slices in a concentration-dependent manner over a range from 1 to 10 microM. Tetrodotoxin suppressed dopamine release, but left 40% of the release unaffected. Nifedipine, a voltage-gated Ca2+ channel (VGCC) antagonist, significantly inhibited dopamine release in the presence and absence of tetrodotoxin. Endothelin-3-evoked dopamine release was attenuated by D-2-amino-5-phosphnovaleric acid or Mg2+, N-methyl-D-aspartate receptor inhibitors, and this attenuation was not observed in the presence of tetrodotoxin, thereby indicating that the tetrodotoxin-sensitive component of dopamine release was partially mediated by glutamatergic pathways. This view was also supported by findings that endothelin-3 evoked glutamate release and the exogenously applied glutamate stimulated dopamine release. Based on these results, we hypothesize that endothelin-3 produces dopamine release through two distinct mechanisms; one is a direct stimulation of dopaminergic nerve terminals and the other was activation of interneurons which promoted the release of glutamate, resulting in dopamine release.